Context: Resilience can be seen as an adaption to stress, such as that caused by health problems or disease, that attenuates the negative effects of stress. The present research performed a systematic review and meta-analysis to study resilience scores among adults diagnosed with chronic physical diseases.
Context
Chronic diseases adversely affect all physical, mental, and social aspects of a person's life, as they are long term, incurable without intervention, and cannot be cured completely (1, 2) . Chronic diseases are undeniable stressors, as they threaten welfare, physical integrity, future plans, and financial stability and undermine the ability to fulfill family, social, and professional roles (3) . Patients diagnosed with chronic diseases encounter new situations for which usual resistance strategies may not be effective and call for new strategies to be adopted (4) . Although these responses and reactions are normal at first and even helpful in adapting to the new situation, if the problem is not approached properly, it influences the whole patient's life (5) . There are different ways of dealing with the problems and stress associated with chronic diseases (6) . Although people tend to show purposeful responses to stressors, there is no guarantee these responses are the best possible ones (7) . Resilience is one way to respond to stress, allowing the individual to adapt to various stressors, such as injuries, threats, tragic events, interpersonal and family problems, financial problems, work-and health-related problems, and diseases. The aim of resilience is to reduce the negative effects of the stressor (8, 9 ). 14). In addition, some sources of resilience are only achievable in specific contexts; which means it is a way of interaction between stressors, context, and personal traits (15) . For example, resilient individuals may encounter harmful situations, but they do not suffer interruption of their life order (16) . Studies showed that resilience in patients with chronic physical diseases was associated with various factors, such as self-care, adhering to treatment programs, health-related life quality, patients' perceptions of the disease and pain, adherence to physical activity, selfempowerment, increasing self-efficiency, reducing depression, anxiety, and stress, increasing optimistic viewpoint, and accelerating recovery (17) (18) (19) (20) (21) . Most studies in the literature on resilience have focused on subjects who had sustained severe trauma and had social problems or poor children who had been victims of physical abuse. However, there is a paucity of studies on chronic disease patients (22, 23) .
Vanderbit-Adriance and Shaw (cited in Windle et al.) maintained that the resilience level ranged from 25% -84%. This wide range of resilience problematizes the comparison of the results with other works or giving a clear-cut definition of resilience even when the subjects suffer from similar problems. Another question to be asked is how to measure this concept in different experiences. In a study of resilience tools, Windle et al. maintained that no existing tools are psychometerically standard (24) . Based on the aforementioned issues, the present research aimed to study resilience among chronic disease patients to demonstrate the need to design specific tools.
Evidence Acquisition

Data Source
We performed a systematic review of the literature and a structured meta-analysis to compare the resilience of patients with chronic physical diseases based on the type of disease, tools, place of study, and type of study. To this end, all published articles in Farsi and English between 2000 and May 2016 in this field were reviewed systematically, according to PRISMA guidelines (25).
Search Strategy
The articles were selected by searching national and international databases, such as Google Scholar, Science Direct, PubMed, Pre-Quest, Scopus, scientific information database (SID), IranMedex, Magiran, IranDoc and Medlib. The search keywords were: resilience or resiliency, illness, and disease or chronic disease, either alone or in combination, both in Persian and English languages. In the case of Persian articles, the Persian equivalents of the terms were used. To extend the search area, the references in the articles were checked, and a further search was performed based on the type of the prevalent diseases.
Data Collection
First, all articles on resilience among adults with chronic diseases were selected. The inclusion criteria were as follows: published in Persian or English; interventional or observational studies, with a quantitative analytical component; availability of full text; published in the last 16 years (2000 -016); and adults (> 18 years) with chronic physical diseases as the study group. Studies on children and psychological-mental patients were excluded, as well as studies with insufficient data, gray literature (dissertations, case reports, reviews, editorials, animal studies, and conference representations), studies on specific symptoms of chronic diseases, such as inability and chronic pain, and studies that did not utilize resilience tools. Two researchers (RGG and AE) screened the articles independently twice: once based on the titles and abstracts and once based on the full texts.
A specially designed form was used to extract data from the articles. The form listed the author(s)' name(s), year of publication, place of publication, type of study, sample group size, data gathering tool, and resilience score. To reduce bias, the authors were blinded to the details of the articles, including the names of the authors and magazines. Two independent researchers performed the data extraction. In the case of disagreement, a second researcher (KS) made the final decision.
Two researchers (AD and KNT) examined the quality of the studies, using the quality of Life index, and disagreements, if any, were resolved by a second researcher, (KS). The quality of the studies was assessed according to study design parameters, samples, recording processes, control groups, number of participants, and psychometric measures. Each parameter was assigned a score of 0 -3, with the total score ranging from 0 -15 (26) . Of 764 articles found in the primary search, 18 were entered in the study. Of these 18 articles, three articles were excluded because they used a combination of tools to assess resilience rather than one of the 15 available tools. Consequently, 15 articles were included in the final analysis ( Figure 1 ).
Statistical Analysis
In this meta-analysis, taking into account that the stress score had a normal distribution, the variance of each study was estimated with respect to the normal distribution, as follows: (1) Var(x) = σ The weight of each study was relative to its inverse variance. A forest plot was used to visualize the heterogeneity among the studies. The mean resilience score of the individual studies and the overall mean score are presented in forest plots. The heterogeneity among the studies was evaluated using the I 2 index, which describes the percentage of variation across the studies. A value of P < 0.1 was considered significant. I 2 values of 25%, 25% -75%, and above 75%
were considered low, medium, and high heterogeneity, respectively. For the purpose of the meta-analysis, the included studies were assumed to be random samples from a population. Thus, a random-effects model was employed.
To explore the heterogeneity among the studies, subgroup analyses, with a meta-regression, were performed. The relationship between the resilience score, year of the study, and study sample size was examined by a meta-regression analysis. For the variables of each study, such as the type of tool, disease, and geographical region, we conducted subgroup analyses to examine the mean resilience score. To explore potential publication bias, Egger's regression test was used to assess the funnel plot. Data analysis was performed using the Statistical Software Package (STATA), version 12.0.
Results
The primary search yielded 764 articles. In the first stage of screening, 749 articles (irrelevant or in a language other than Farsi or English) were excluded. The final study consisted of 15 articles. Twelve articles (75%) were in English. Of the 15 articles, six involved patients with cardiovascular diseases, four were of cancer patients, two were of patients with spinal cord injuries, one focused on patients suffering from renal failure, one was on AIDS patients, and one was on patients with systematic lupus erythematosus.
Resilience was measured by RS-25 (n = 5 articles), CD-RISC 25 (n = 6 articles), and CD-RISC 10 (n = 4 articles). The articles had been published between 2013 and 2016 and consisted of a total of 3369 participants (an average of 225 participants per study). The findings of the sensitivity analysis indicated that in the absence of the individual studies (excluding the results of each study from the total analysis), there was no significant change in the total finding of mean score of resilience.
Using an adapted version of the quality of life index appraisal tool, the mean score of the methodological quality of the articles was 6.75. The sample sizes of the studies differed, with 9 (60%) studies having more than 100 participants each. The larger and smaller sample groups were in Rosenberg (n = 1823) and Faria (n = 40; systematic lupus erythematosus patients). Further details are listed in Table 1 .
A random-effects model was used to analyze the resilience scores of the chronic disease patients This model assumes that the observed differences are rooted in differences in sampling methods and patients' scores. The model revealed a resilience score of 74.65 for 3369 patients (95% CI: 49.77 -96.99). The articles were classified based on the place of study (continent), resilience tool, and type of disease (Table 2, Figure 2) The results of the meta-regression (Figures 3 and 4 ) indicated that there was no relation between the patients' mean resilience scores and the year of publication (P = 0.711) or sample size (P = 0.351). Thus, an increase in the sample size and the publication year did not affect the resilience score.
Research tools were featured with different number of statements, which made the obtained scores incomparable. To compare the mean resilience scores obtained by three research tools, CD-RISC10 (72.5%), CD-RISC25 (60.5%), and RS25 (66.8%), the scores were expressed as percentages. The highest score (98.6) was found in the European studies, and the lowest (27.5) was found in the Australian studies (95% CI: 55.6 -141.5 and 23.7 -31.3, respectively). The next highest score was obtained in the Asian studies.
As shown in Figure 2 , the mean resilience score of the cancer patients was 79.6 (95% CI: 48.2 -111.1), and the mean score of the cardiovascular patients was 79. (95% CI 45.8 -113.3), which was higher than that of the patients with other diseases (64.6; 95% CI: 6.6 -122.7).
The results of Egger's test indicated that there was no publication bias.
Conclusions
Resilience refers to how people, irrespective of their age, deal with the hardships of life, such as disease and threats. It has drawn a great deal of attention in political and clinical areas because of its potential effects on wellbeing, welfare, and quality of life (24) . There is no general agreement between authors regarding the nature of resilience, with some concluding that it is a process or an outcome of a process and others stating that it is a personality trait. The differences in the definitions lead to problems in measuring resilience (11) . At present, there are 15 tools to assess resilience, of which only 10 can be used in clinical situations. Each of these tools has its own limitations. The RSA tool has a low response rate and nonrandom sampling, and the RS tool does not elaborate on details. The subscales of the RISC tool are not reliable, and they do not include features of resilience. READ, Ego Resilience, and YR-ADS cannot measure resilience over time. The Dispositional scale focuses only on hardiness and does not match with the dynamic process of resilience and does not include a factor analysis.
In a survey of resilience tools, Windle et al. asserted that none of the tools was standard in terms of psychometric standards (24) . The concept of resilience seem to be too broad to be measured by just one scale. The mean scores measured using the CD-RISC 25, CD-RISC 10, and RS-25 tools were 60.5 (range of 25 -100), 29 (range of 10 -40) , and 117 (range of 25 -175), respectively. To compare the mean scores obtained using the above-mentioned tools, the scores were expressed as percentages. The scores of the patients with chronic diseases using the CD-RISC 25, CD-RISC 10, and RS-25 tools were 72.5%, 60.5%, and 66.8%, respectively. A higher score denotes greater resilience. Based on this, the patients suffering from chronic physical diseases obtained nearly three-quarters of resilience score in CD-RISC 10.
The mean resilience score of the cancer patients was 70.6 (CI 95%: 48.2 -111.1), whereas it was 79.6 (CI 95%: 45.8 -113.3) for cardiovascular disease patients and 67.5 for patients with other diseases (67.5; CI 95%: 19.1 -115.8). The results suggest that apparently, the more lethal the disease, the higher the patients' resilience to reduce the negative effects of the disease. Resilience, together with feelings of control and capability, make the patient feel that he/she has control over the disease and that he/she is capable of Iran Red Crescent Med J. 2016; 18 (7):e38562. 5 Resilience shows the way of healthier life to patients, so that they become more adapted to changes in their life and more eager to take part in treatment programs (31) . Given that progress of the symptoms may cause negative effects on mental health and higher vulnerability to the disease in turn, resilience is an effective way to deal with the pressure caused by the disease (41) . In the present study, the mean resilience score of the European participants was higher than that of the Asian, American, and Australian patients. This might be because the resilience tools were mostly designed for Western cultures. Protective factors are the needed specifications or situations to develop resilience that also adjust the effects of dealing with threats and improve outcomes of resilience (42) . Taking into account that resilience reflects beliefs, attitudes, and ideology (43) , it could be argued that protective factors differ according to the gender, race, and culture of the patient. Culture is effective on resilience so that a specific behavior that supports resilience in one culture may have negative effects on resilience in another factor. Ho highlighted dif-
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Iran Red Crescent Med J. 2016; 18 (7) ness and acceptance of experience and Western cultures considering it as self-choice and mastery over the environment (44) . The results of the meta-regression showed that there was no relationship between the year of publication, sample size, and resilience. Thus, the number of participants or recent environmental and social changes, including wars, disasters, and technological events, did not seem to influence the resilience score. Given that the purpose of a systematic review is to accurately survey the literature, provide a quantitative summary of the results, combine the results, and conclude with a general interpretation of the results, our conclusion represents wider picture of the results of different studies, which is an advantage of the present study.
The strong point of the present article is that, unlike other studies, it focused on resilience exclusively in patients with chronic physical diseases. In a review study, Call et al. studied the resilience of patients with physical and psychological diseases (41) . In another review study, Johnston et al. focused on resilience and its relation with the consequences (45). Hu et al. performed a meta-analysis of the relationship between resilience and psychological health (46) . The main limitation of the present study was not having access to the full texts of some of the aforementioned studies. The findings of the present study point to the need to design a specific tool for patients with chronic physical diseases.
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